Some histological and metabolic properties of an isolated perfused rat brain preparation with special reference to monoamine metabolism.
A method is described for perfusing the rat head which results in perfusion of the brain, its covering and the bony skull only. Dye and latex injection studies showed that there was no perfusion of extracranial tissue and thus it was not necessary to remove the lower jaw and facial tissues as described by previous authors. Perfusion with fluorescein demonstrated that the whole brain was perfused. Light microscopy after two hours of perfusion revealed no deterioration in brain-structure. Electron microscopy showed a small increase in the extracellular space and the perivascular space with good preservation of subcellular organelles. Glucose and acetoacetate removal were very similar to those reported for the adult rat in vivo as measured by arterio-venous differences. The concentrations of 5-hydroxytryptamine, dopamine and noradrenaline are maintained at values close to those in vivo during a 2-hr perfusion with a basal medium and the preparation will maintain linear rates of 5-hydroxytryptamine synthesis for 2 h when the medium contains L-tryptophan and tranylcypromine, at rates similar to those measured in vivo. The rate of uptake of L-tryptophan into the brain is similar to that reported after L-tryptophan loading in vivo. The histological and metabolic properties of the preparation are close to those observed in vivo. The method could provide a way in which monoamine metabolism in particular could be studied using an experimental model closer in its properties to the in vivo situation than tissue preparations such as slices or homogenates.